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PdjoMngo, CrjoMa^o. PdzM^rr according to the compari- 
son examples was 50% of the initial value; the intensity of 
the conventiona] exchange coupled film with T^FeMn was 
10% of the initial value; and the intensity of film according 
5 to the Embodiment 8 was 90% or higher than the initial 
value. 
What is claimed is: 

1. A magnetoresistance effect element, comprising: 
a substrate; 

10 an exchange coupled film, formed on said substrate, 
comprising an antiferromagnetic layer and a ferromag- 
netic layer at least part of which is laminated with said 
antiferromagnetic layer; 
electrodes for providing an electric current to said ferro- 

^ magnetic layer, wherein said antiferromagnetic layer 
comprises Ctiq^JA^ where M is at least one selected 
from the group consisting of Ga, In, Cu, Rh, Pt, Pd, Ag, 
Os, It, and Co; and 

2Q X is in the range of 0<x<30. 

2. The magnetoresistance effect element as set forth in 
claim 1, 

wherein said electrodes comprise at least one selected 
from the group consisting of Cu, Ag, Au, Al and alloys 
25 thereof. 

3. The magnetoresistance effect element as set forth in 
claim 1, 

wherein x is in the range of 1 gxglO. 

4. The magnetoresistance effect element as set forth in 
30 claim 1, 

wherein M is Co. 

5. The magnetoresistance effea element as set forth in 
claim 4, 

wherdn x is in the range of ISxSlO. 

6. The- magnetoresistance effect element as set forth in 
claim 1, 

wherein M is at least one selected from the group con- 
sisting of Cu, Rh, Pt, Pd, Ag, Os, and Ir. 
^ 7. The magnetoresistance effect element as set forth in 
claim 6, 

wherdn x is in the range of 1 Sx^IO. 

8. The magnetoresistance effect element as set forth in 
claim 1, 

45 wherein said antiferromagnetic layer has a Ned tempera- 
ture in the range of 100°-500° C 

9. The magnetoresistance effect dement as set forth in 
claim 1, 

wherdn a thickness of said antiferromagnetic layer is 
50 larger than that of said ferromagnetic layer. 

10. lite magnetoresistance effea dement as set forth in 
claim 1, furtbo' comprising: 

an interlayer disposed at an interface of said antifeiTO- 
magnetic layer and said ferromagnetic layer; said inter- 
^ laycrbdngmadeofatleastonesdectedfromtfaegioup 
consisting of a y-Mn alloy, a Co-Cr alloy, Cu. Ru, Rh, 
Re,Pt,Pd,Ag,An,Os, and Ir, wherdn the thidcness of 
said intKlayer is S nm or less. 
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11. A magnetoresistance effect element comprising 

a spin valve film having a first ferromagnetic layer and an antiferromagnetic 
layer, the antiferromagnetic laver comprising an alloy of PtMn. 



12. A magnetoresistance effect element as set forth in claim 11. wherein said alloy 
is represented by Pt^Ma.. where x is an atomic % number in the range of 24<x<75. 

13. A magnetoresistance effect element as set forth in claim 11. wherem said alloy 
is represented bv Pt ^^^Mn ^. where x is an atomic % number in the range of 40 < x<70. 

14. A magnetoresistance effect element as set forth in cl aim 11. wherein said alloy 
is represented bv Pt ^v^ Mn.. where x is an atomic % number in the ranee of 24<x<35. 

15. A magnetoresistance effect element as set forth in claim 12. wh erein said alloy 
farther comprises at least one element selecte d from the group consisting of Fe, Co, Pd, and 
ML 

16. A magnetoresistance effect element as set forth in claim 15. wherein said alloy 
has a ratio between Pt and represented bv Pt^ N' ^, where y is a n atomic % number in the 
ran ge of O<y<30. 

17. A magnetoresistance effect element as set forth in c laim 11. wherein said alloy 
has a tetragonal crystalline structure. 

18. A magnetoresistance effect element as set forth in claim 11. wherein the first 
ferromagnetic laver co m prises a metal selected from the gr o up consisting of Fe, Ni, Co, FeNi, 
FeCo. FeCoNi. and an allov thereof. 
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19. A magnetoresistance effect element as set forth in claim 11 . wherein the 
antiferromagnetic layer has a film thickness larger than that of t he first ferromagnetic layer. 



20. A magnetoresistance effect element as set forth in cla im 11. wherein said alloy 
fiirther comprises at least one element M' selected from the group consistin g o f transiti on metals, 
rare earth metals, and half metals. 

21 . A magnetoresistance effect element as set forth in cla im 1 1 . further comprising 
a nonmagnetic laver on the first ferromagnetic l aver. and a second ferromagnetic layer on the 
non-magnetic laver. wherein the non-magnetic laver is prov ided between the first and second 
ferromagnetic layers. 

22. A magnetoresistance effect element as set forth in claim 11. wherein PtMn is 
represented bv R ^iv ^Mn... where x is an atomic % nu mber in the range of 40 < x<75. 

23. A magnetoresistance effect element as set forth in claim 16. w herein v is an 
atomic % number in the range of l<y<10. 

24. A magnetoresistance effect element as set forth in c laim 16 further comprising 
a nonmagnetic layer on the first ferromagnetic laver. and a second ferr omagne tic layer on the 
non-magnetic laver. wherein the non-magnetic laver is pro v ided between the first and second 
ferromagnetic layers. 

25. A magnetoresistance effect element as set forth in c laim 20. further comprising 
a nonmagnetic laver on the first ferromagnetic laver. and a second ferromagnetic layer on the 
non-magnetic layer, wherem the non-magnetic laver is provided b etween the first and second 
ferromagnetic layers. 

26. A magnetoresistance effect element, comprising 
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an exchange coupled film having a first ferromagnetic layer and an 
antiferromagnetic laver. the antiferromagnetic layer being on the first ferromagnetic layer, and 
the exchange coupled film being substantially free of corrosive pits, when the exchange film is 
exposed to an atmosphere having a relative humidity of 90%. at a temperature of 90 degrees 
centigrade for a time duration of 48 hours. 

27. A magnetoresistance effect element as set forth in claim 26. wherein the 
exchange coupled film has less than a 10% probability for occurrence of corrosive pits. 

28. A magnetoresistance effect element as set forth in claim 26 wherein the 
antiferromagnetic laver comprises an alloy of NMn. where N is at least one element selected 
fi-om the group consisting of Cu. Ru. Rh. Re. Pd. Pt. Ag. Au. Os. and Ir. 

29. A magnetoresistance effect element as set forth in claim 26 wherein the 
antiferromagnetic laver comprises an allov of CrM. where M is at least one element selected 
from the group consisting of Ga. In. Cu. Rh. R. Pd. Ag. Os. Ir. and Co. 

30. A magnetoresistance effect element, comprising 

a spin valve film having a first ferromagnetic layer, an antiferromagnetic laver. 

and an interlayer, 

the interlaver being between the antiferromagnetic layer and the first 
ferromagnetic layer. 

31. A magnetoresistance effect element, as set forth in claim 30. wherein the 
interlaver is made of a material selected firom a y ~ Mn allov. a Co-Cr allov. Cu. Ru. Rh. Re. Pt. 
Pd. Ag. Au. Os and Ir. 

32. A magnetoresistance effect element as set forth in claim 31. wherein the 
interlaver has a thickness of 5nm or less. 
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33. A magnetoresistance effect element as set forth in claim 30, wherein the 
antiferromagnetic layer comprises an alloy of NMn. where N is at least one element selected 
from the group consisting of Cu, Ru, Rh. Re. Pd. Pt. Ag. Au. Os. and Ir. 



34. A magnetoresistance effect element as set forth in claim 30, wherein the 
antiferromagnetic layer comprises an alloy of CrM. where M is at least one element selected 
from the group consisting of Ga. In. Cu. Rh. Pt. Pd. Ag. Os. Ir. and Co. 

35. A magnetoresistance effect element, comprising 

a spin yalve film haying a first ferromagnetic layer and an antiferromagnetic 
layer, the antiferromagnetic layer being on the first ferromagnetic layer, the antiferromagnetic 
layer comprising an alloy of PtMn. wherein the antiferromagnetic layer is formed by heating in a 
magnetic field to provide unidirectional anisotropy. 



36. A magnetoresistance effect element, comprising 

an exchanged coupled film haying a first ferromagnetic layer and an 
antiferromagnetic layer, the antiferromagnetic layer being on the first ferromagnetic layer, 
wherein the antiferromagnetic layer has an orientation of (101). 

37. A magnetoresistance effect element, comprising 

^ a spin yalve film haying a first ferromagnetic layer and an antiferromagnetic 

layer, the antiferromagnetic layer comprising an alloy of PdMn. 

38. A magnetic head comprising a magnetoresistance effect element as set forth in 

claim 11. 
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